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Dear Dr. Shane,

Thank you for the opportunity to address the NTP panel on the subject of human illness
acquired following exposure to water-damaged buildings (WDB). It is my understanding
that your group seeks to bring an objective, scientific approach to public health concerns
regarding exposure to “mold” using tools of modern toxicology and molecular biology. I
feel that my experience as a treating primary care physician, treating over 6600 patients
exposed to biologically produced neurotoxins, including over 4500 people made ill
following exposure to water-damaged indoor environments, is pertinent to your
deliberations today. I have an extensive data base on those patients that our group has
used to publish a series of academic papers on the subject of human illness acquired
following exposure to WDB (1, 2, 3).

These peer-reviewed papers present a case definition of “mold illness;” a case control
study; a roster of symptoms and lab abnormalities seen in affected patients; a double
blinded, placebo controlled trial confirming benefit of treatment with cholestyramine
(CSM); and assessment of sequential changes in inflammatory elements seen during
treatment, re-exposure and re-treatment. These studies employ a 5-step, repetitive
exposure study design (ABB'AB, see appendix 4) that includes prospective
documentation of acquisition of illness. In the second paper in Neurotoxicology and
Teratology (3), peer reviewers permitted us to say that the data presented were consistent
with the hypothesis that exposure to WDB caused the illness.

My request to NTP is to investigate “mold illness” by recognizing that the illness is
multi-factorial and that no single agent, especially mycotoxins, is the source of illness
symptoms. We already have a large database collected prospectively (following
informed consent) that demonstrates that the acute and chronic illness acquired following
exposure to WDB is indeed caused by such exposure. We also know that the illness
physiology can be demonstrated such that an organized approach to treatment can follow
delineation of the abnormalities in innate immune response these patients have.

I have organized my presentation according to the following categories:



1) What do we know about symptoms seen in cases versus controls?

2) What objective parameters are present in all cases and found in no controls?

3) Treatment should correct parameters found in cases to equal those found in controls.
4) Hypothesis testing: prospective acquisition of illness after re-exposure in successfully
treated patients will re-create baseline symptoms and objective parameters rapidly and
reproducibly, independent of type of organisms found in the WDB (appendix 4).

5) Serial recording of objective parameters in blood (appendix 3) from innate immune
responses will show differences according to a time course that is paralleled by gene
activation (genomics work underway).

6) Presence or absence of particular haplotypes of HLA DR account for nearly all
differences in individual susceptibility, given the same exposure.

7) Prior abnormalities in innate immune responses change the rate of response when
previously affected patients are re-exposed.

8) First order or monotonic dose-response relationships do not apply to illnesses when
differential activation of immune cascades is present and multiple potential toxigenic
organisms and inflammagens are present simultaneously in a WDB.

9) Assessing the effects of one-time, massive exposures of rats or mice to a single type of
inflammagen found in WDB to assess the potential for human illness acquisition is
illogical. Given that WDB contain many different kinds of potential sources of
inflammation, each must be looked at in an inhalant model of illness. Studies must be
done in people.

10) Use of a case definition (appendix 1) and visual contrast testing (appendix 2) presents
a rapid, inexpensive and reproducibly reliable method of screening exposed populations
before lab testing is performed.

11) Defining problems for further research begins with an unbiased assessment of the
potential human health risk given the number of buildings in the US with current or
future water intrusion problems.

I will use the term, “mold illness,” in this summary to save time: what I mean by the
term “mold illness” is a chronic, biotoxin associated illness acquired following exposure
to interior environments of WDB with resident toxigenic organisms, including but not
limited to fungi, bacteria, mycobacteria and actinomycetes; as well as inflammagens such
as beta glucans, VOCs, proteinases, hemolysins and particulates made by those
organisms, and others as yet identified. Solely focusing on molds as a source of public
health concern would be a serious error in assessment. Please look at WDB as the unit of
exposure and not just molds!

BACKGROUND: I have attached a current CV. I continue to practice in a rural area of
the Eastern Shore of Maryland, beginning in a NHSC clinic site at Pocomoke City,
Maryland, 1980. My training was in molecular biology as Duke, including work here at
NIEHS in the lab of Dr. Jud Spaulding in the early 1970’s looking at the effects of
pesticides on membrane-bound phospholipids. I chose Family Practice as a career,
feeling that the union of primary care and clinical research in a medically underserved
area was an ideal match for me.



My involvement with biotoxin associated illnesses was not due to choice but was instead
due the unexpected outbreak of human illness in patients exposed to estuaries, beginning
with the Pocomoke River, a tributary of the Chesapeake that flows past my office, that
harbored resident toxigenic dinoflagellates, including Pfiesteria, beginning in 1997.
Chance brought me an opportunity to treat some of my index patients with
cholestyramine (CSM), with subsequent rapid reduction of symptoms and clinical
improvement. I published the first papers in the world’s literature on acquisition and
treatment of Pfiesteria human illness acquired in the wild in 1997-1998 (4, 5), followed
by papers in EHP in 2001 (6, 7). Application of the method of trial and error led to
similar successful use of CSM in patients made ill by ciguatera, cyanobacteria, Borrelia
species, apicomplexans and more, with no differences in lab abnormalities seen by
location or duration of illness (see CV). My first “mold patients” were treated in 1998.
Thanks to the pioneering work and teaching of Dr. Ken Hudnell (US EPA, NHEERL,
RTP), who first used visual contrast sensitivity (VCS) testing in patients with biotoxin
illnesses, I have been using VCS since 7/1998. Just like the symptoms and abnormalities
in innate immune responses, the diagnostic deficits seen on VCS testing are essentially
identical in all biotoxin-formers.

I define a biotoxin as a biologically produced, low molecular weight toxin, usually an
ionophore that creates a molecular dipole or anion ring in three dimensions. These
compounds have the potential to elicit a pro-inflammatory cytokine response by binding
to membrane receptors, independent of their possible intracellular effects. These effects
can be seen in isolated cell systems. We identify the illness from exposure to a biotoxin
by the inflammatory effects of such exposures seen in affected patient. Not all patients
exposed to biotoxins become ill: Individual susceptibility is not part of the definition of a
biotoxin but is part of the definition of the illnesses caused by biotoxins.

My clinical research is accomplished through my private practice and a non-profit 501-c-
3 organization, the Center for Research on Biotoxin Associated Illnesses (CRBAI).

Early in our group’s work, we established that a series of illnesses, each of which would
be present in a thorough differential diagnosis of symptoms acquired following exposure
to WDB, do not cause the particular grouping of illness symptoms (identified by cluster
analysis); do not cause abnormalities in innate immune responses; and do not cause VCS
deficits. Combining these modalities in logistic regression provides an ability to classify
patients with biotoxin illness compared to control with an extremely high degree of
accuracy. Moreover, use of CSM does not correct other symptoms of systemic illnesses
such as depression, stress, diabetes, high blood pressure, menopause, use of medications,
lupus, asthma, nasal allergy, sensitivity to dust mites, sleep apnea and states such as
deconditioning and obesity, among many others. Successful therapy with CSM in
illnesses that don’t self-heal, with say, removal from exposure, suggests that the
mechanism of illness causation, corrected by CSM, involves the effects of a substance
that is bound and removed by CSM.

I have included a lengthy list of references that reflect the explosion of publications that
support the hypothesis that inflammatory processes are initiated in susceptible patients



following exposure to WDB (see attachment, Current References). The recent papers
from the CDC (8) and EPA (9) show an evolution of opinion from Federal agencies on
the potential for human illness and exposure to WDB. The comments of Bob Weinhold
in EHP (10) regarding a mini-monograph on inhalational effects of mold also reflect a
significant shift in opinion regarding the health effects of WDB. He concludes that,
“...the overall recommendations of many organizations and agencies worldwide are
reaching a common conclusion: Don’t mess with mold. If you can see it or smell it-and
especially if health problems are occurring (emphasis added)-clean it out, throw it out or
get out.”

Our data supports that conclusion. We want you to know that mold illness is readily
identifiable, readily treatable and is a preventable cause of human misery.

1) SYMPTOMS: Biotoxin illnesses are typified by multiple acute and chronic
symptoms from multiple organ systems. One would expect that more than one
organ symptoms would be involved if a systemic inflammatory illness were
present. Presence of one symptom compared to another has little significance, as
the commonality of symptoms across the board in biotoxin illnesses is invariably
found. Fatigue, cognitive effects, especially in executive cognitive functioning,
respiratory effects, gastrointestinal symptoms, musculoskeletal symptoms,
neurologic effects, headache and eye symptoms are routinely seen. In an average
biotoxin illness patient, approximately 15-20 of 37 symptoms are the norm.
Pediatric patients have fewer symptoms, averaging 10-12. Control patients will
have fewer than 4 of the same symptom roster.

2) OBJECTIVE PARAMETERS: Standard lab testing is normal. CBC, CMP,
TSH, ESR, CRP, ANA, immunoglobulin profiles, and more are not different in
cases compared to controls. Testing of innate immune responses (see appendices
of lab parameters) however is incredibly different. MSH deficiency, elevated
MMPY, dysregulation of simultaneously measured ADH/osmolality and
ACTH/cortisol jump off the page. VEGF deficiency, elevation of C4a and
evidence of abnormalities of T-regulatory cell function are no less important: not
found in controls with statistical significance, these abnormalities are nearly
always present in cases. VCS deficits are found in 92% of cases and in 1% of
controls, with errors in sensitivity and specificity that are less than 1.5%.

3) TREATMENT EFFECTS: As presented in multiple studies from our group and
mirrored by multiple physicians employing our protocols across the country show
that therapy with CSM, eradication of biofilm-forming commensals (11) found in
case but not controls and correction of excessive cytokine responses as initial
steps of treatment returns symptoms, labs and VCS found in cases to control
values. Newer data, obtained in clinical trials (12, 13) with those not improved
with the above protocols, show that reduction of refractory elevation of C4a with
low-dose erythropoietin (epo) is of paramount importance in correcting central
nervous system metabolic abnormalities of elevated lactate and depressed ratios
of glutamate to lactate seen on magnetic resonance spectroscopy, cognitive effects
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and peripheral symptoms. With re-exposure the CNS metabolic effects, symptoms
and C4a elevation all rise within 24 hours.

HYPOTHESIS TESTING: We use a model of illness acquisition derived by
treating and monitoring hundreds of patients. Much of this data is unpublished,
but is mostly presented at academic conferences. If a sequential cascade of gene
activation and gene product effects on downstream pathways is a player in human
illness caused by exposure to WDB, then we should be able to re-create a long-
term illness in an incredibly short period of time. Our repetitive exposure clinical
trails confirm that essentially 95% of a long-term illness re-appears within three
days or re-exposure. The “SAIIE index” presentation (14)), attached to this
summary was the result of collation of a series of 50 cases and controls in which
we could use the lab results of patients, previously affected, undergoing re-
exposure, to create an index of illness that maintained a close correlation with the
recent EPA index, ERMI, named for a building summary of fungal DNA. To
date, we see a clear uniformity, within biological variation of the hyperacute
markers of illness, including C4a, VEGF, MMP?9, leptin, factor VIII, von
Willebrand’s’ factor and ristocetin-associated antigen. While we feel that the
bleeding, usually profuse epistaxis and hemoptysis seen in re-exposure trials and
in mold illness patients, particularly children, is due to acquired on Willebrand’s
disease, our data sets are still building to assess statistical significance later.

GENOMICS RULES THE WORLD!: We feel that the genomic changes of
hyperacute activation of genes predicted to be activated by our models, and
shown by Dr James Ryan at NOAA in his ciguatoxin experiments (15), will be
confirmed by ongoing testing using PAXgene testing. These data should be ready
by 12/6/07 in an initial cohort. Costs of the 124-gene microarray are difficult to
bear for a tiny, privately-funded non-profit group. We will be able to correlate lab
results with gene activation in this ambitious project.

HLA DR SAYS A LOT: Each of us has two haplotypes of the immune response
genes HLA DR found on chromosome 6. Large population studies (over 4000
patients, cases and controls) have shown a consistent increased presence of
particular haplotypes in cases compared to controls. There are six separate
haplotypes with an increased relative risk in cases of mold illness compared to
controls. These haplotypes are in turn sub-divided by relative risk of
development of profound, disabling chronic fatigue, with two uncommon
haplotypes (DRB1-4, DQ-3, DRB4-53 and DRB1-11, DQ-3- DRB3-52B), found
in 4% of the population actually representing 88% of cases of refractory CFS
(16).

SICKER, QUICKER: Patients undergoing repetitive exposure protocols must
not be those with any C4a that exceeds 20,000 (normal < 2830 ng/ml by RIA in
Complement Lab, Dr. P. Giclas, at NJC, Denver, Colorado). They do poorly with
re-exposure, with a correction rate following second treatment that is far less than
those with C4a of <20,000. In our data sets of C4a that exceed 2000 patients,
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C4a elevation of this magnitude is not uncommon, found in over 10% of patients.
Finding a C4a of over 20,000 in a screening sample of patients with exposure to a
WDB should create a call for immediate action.

WHAT DOES IT TAKE TO MAKE SOMEONE SICK? Dose response
relationships seen in illness caused by exposure of genetically susceptible patients
to interior environments of water-damaged buildings (WDB) are not linear: there
are so many variables of exposure and response that postulating a 1:1 relationship
of total mass or number of spores required for a threshold exposure is nonsensical.
Consider that an effect or response (X) is related in a linear fashion to dose. (X)
will then be equal to the sum of routes of exposure (A) plus contaminants (B) plus
length of time of exposure (C) plus individual genetic susceptibility (D) plus
individual prior exposure and change of susceptibility from that exposure (E) plus
amounts/types of microbial organisms, each potentially acting synergistically with
another (F) plus the amount of inflammagens causing potentially exponential
changes in c-type lectin receptors, especially dectin-1 and dectin-2 receptors (G).
X then is equal to the combined effects of A through G, each of which can cause
amplification, not additional, effects of innate immune responses. Moreover, the
elements A through G are each themselves variable. It gets worse for the linear
dose-response advocates: there are interactions of A through G, some of which
are synergistic and some involve differential gene activation as well as epigenetic
phenomena. It is impossible to assume that response or effect X will be linearly
related to variables, each simultaneously expressed A through G. We cannot
analyze one component of exposure, namely mold spores, and come to any
meaningful conclusions from classical monotonic dose-response relationships.

IS ONE SINGLE DOSE RAT STUDY ENOUGH TO BE ACCEPTED AS
DEFINITIVE SCIENCE FOR ALL LOW DOSE EXPOSURES IN
HUMANS? I am aware that there are older consensus statements (17) about
mold illness that relied on a single study of a single application of an unknown
numbers of toxins on unknown number of spores into trachea of rats. The rats
were seriously ill from this exposure, but the ACOEM statement authors
concluded that the number of mycotoxins required to cause illness in people were
insurmountably high. Some people actually think this bizarre mathematical
speculation is good science. Our group presented an argument (3) that refutes the
ACOEM position. Mold illness involves so many inflammagens and toxins, that
trying to study the unique ecological niche that is a WDB with just one parameter
doesn’t make sense. Just two years ago, no one talked about mycolactone-
forming mycobacteria and, quite frankly, mentions of c-type lectin receptors were
discussed in just a small branch of immunology. Now c-type lectins, especially
dectin-1 (and now dectin-2, how many others?!) receptors are recognized as
critically important in generating an inflammatory response to beta glucans (see
section in Current References). Even more important, the response of c-type
lectins, recognizing glycoproteins, remains critical to understanding how low-
dose erythropoietin (epo) reverses the ongoing activation of production of the



short-lived anaphylatoxin C4a. Epo lowers C4a and stops its regeneration. Does
epo affect/stabilize c-type lectins?

10) SCREENING: This point is the thrust of my concerns for public health. In my
experience, early case identification leads to far better outcomes from early
intervention. Find the sick kid in school because the nurse does symptom
recording and VCS testing on all third graders and that kid will be able to access
definitive care more quickly. Find a bunch of sick kids from dry homes and the
school gets evaluated for water intrusion and microbial growth. Early case
finding leads to early remediation. No moisture, no mold and no more new cases
of sick patients. As our data sets on MR spectroscopy grow (we have over 300
cases and 50 controls), we will be able to show statistical certainty of the presence
of distinctive increases in lactate (i.e. lack of oxygen delivery from capillary
hypoperfusion) that correlate with reduced production of the excitatory
neurotransmitter glutamate compared to glutamine in long-standing cases, but
increased glutamate to glutamine in shorter duration cases. MRS, however, isn’t
a good screening tool: VCS and symptoms screening take 5 minutes, yielding
incredibly accurate results quickly (18). MR spectroscopy costs $1500 and
requires 90 minutes of tech and machine time. While I am not suggesting routine
measurements of HLA DR by PCR, MMP9, MSH and C4a in all people exposed
to a WDB, we have used that approach at the request of employers in the past.

11) FUTURE RESEARCH NEEDS: NTP can best define its investigation by a
multi-site, case/control study, adding treatment/outcome studies as their data set;
small as it will be at onset, reaches statistical significance. Labs that reflect the
basic disease mechanisms should be collected in all patients. PAXgene samples
for mRNA analysis should be drawn and saved for future microarray assays.
Investigation into the mechanism of C4a regeneration needs a prime position in
analysis, as does the role of IL-4, IL-8 and IL-10, each of which could account for
the reduced antigen recognition mechanism seen in previously affected patients
(reduced presentation of HLA on monocytes??). Population studies of controls
and cases need to be collated using a standard set of answers to questions obtained
by a trained professional (not a checklist), with VCS testing, as performed
currently according to a standard protocol by NIOSH, perhaps correlated with
ERMI. Most importantly, NTP needs to support rigorous academic data
collection by series of coordinated practices across the country. These practices
are already identified.

Sincerely,

Ritchie C. Shoemaker, MD



Disclosure: The author has no competing financial interests. He has appeared as an
expert in legal proceedings involving patients exposed to biotoxins, including mold
illness, with testimony on behalf of plaintiffs and retention by Nationwide as an expert in
mold defense litigation.
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APPENDICES

1. Case definition of mold illness

The case definition of an adult mold illness patient contains two tiers as follows: any
diagnosis of environmentally acquired biotoxin illness, including that from mold, must
include:

(1) the potential for exposure;
(2) the presence of a distinctive grouping of symptoms; and
3) the absence of confounding diagnoses and exposures.

This first tier of the case definition is adopted from the initial CDC case definition of
Pfiesteria cases from 1998. The second tier of objective factors includes three of six of
the following:

(1) HLA DR by PCR showing susceptibility;

(2) reduced levels of melanocyte stimulating hormone (MSH) in a properly
performed specimen;

3) elevated levels in matrix metalloproteinase-9 (MMP9) in a properly
prepared serum specimen;

4) deficits in visual contrast sensitivity (VCS);

(5) dysregulation of ACTH/cortisol in simultaneously obtained specimens;

(6) dysregulation of ADH/osmolality in simultaneously obtained specimens.

This second tier is adapted from similar use of different parameters in illnesses such as
systemic lupus erythematosis and rheumatic fever, among others. The case definition is
derived from looking at what thousands of mold illness patients demonstrated that none
of the control patients demonstrated.
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For children, the case definition necessarily must exclude pituitary hormone
abnormalities. What we have documented is an unusual increase in autoimmune factors
in children with mold illness compared to control children. Our case definition for
children must also account for the delay in maturation of the neurons involved with
development of contrast. We include in our case definition in children five elements on
the second tier, two of which must be present, including HLA DR, antigliadins,
anticardiolipins, MMP9 elevation and MSH deficiency. This case definition was
presented 12/16/05 at the ASTMH meetings in Washington, DC.

2. Visual Contrast Sensitivity

Testing

All subjects who normally wore corrective lenses for near-point viewing were asked to
wear them during vision testing. The visual acuity and VCS tests were administered
monocularly to each eye; an eye occluder was held over one eye while the other eye was
tested. All vision tests were administered under illumination from a “daylight”
illuminator (fluorescent source with a correlated color temperature of approximately =
6500E K; color rendering index > 90; intensity = 1150 lux; luminance approximately 70
foot-lamberts) in a clinical unit with normal background lighting. A light meter was used
to insure that luminance remained constant throughout the test sessions. A test card
holder, consisting of a face rest placed just under the cheek bones or chin as comfort
provided, and connected by a calibrated rod to a card holder on the distal end, was used
to position the acuity and VCS test cards at a constant distance, previously standardized,
from the eyes (acuity - 36 cm (14 inches); contrast sensitivity - 46 cm (18 inches)).

Near Visual Acuity

The acuity test card (MIS Pocket Vision Guide, © 1997 MIS, Inc.) contained 10 rows of
numbers in which the size of the numbers progressed from a larger size in the top row to
a smaller size in the bottom row. Participants were asked to first read the numbers in a
middle row. Testing proceeded to the next lower row if all numbers were correctly
identified or to the next higher row if an error occurred. The Snellen visual acuity of the
row (20/20 or 20/30, for example) with the smallest numbers each identified correctly
was recorded as the visual acuity score. Two-tailed Student t-tests 0.05 were performed,
using the mean score of each participant’s two eyes, to determine if scores differed
significantly between cohorts.

Contrast Sensitivity (VCS)

The contrast sensitivity test card (Functional Acuity contrast Test, (FACT), Stereo
Optical Co., Chicago, IL, a Gerber-Coburn Co.) contained a matrix (5 x 9) of circles
filled with sinusoidal gratings (dark and light bars). Spatial frequency (1.5, 3, 6, 12 and
18 cycles/degree of visual arc) increased from top to bottom, and contrast decreased from
left to right in steps of approximately 0.15 log units. The grating bars were oriented
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either vertically, or tilted 15 degrees to the left or right. As the investigator called out
each circle from left to right, row by row, subjects responded by saying either: vertical,
left, right or blank. Participants were encouraged to name an orientation if she had any
indication that the bars could be seen. Participants were given the option to point in the
direction to which the top of the grating was tilted if she felt any difficulty in verbalizing
the orientation; none needed this assistance. The contrast sensitivity score for each row
(spatial frequency) was recorded as the contrast of the last test patch correctly identified
on that row following verification by repeated testing of that patch and the subsequent
patch. The procedure was repeated for each row in descending order. The a priori
criterion for the inclusion of data in analyses was that the eye has a visual acuity (Snellen
Distance Equivalent Score) of 20:50 or better, in order to avoid confounding of the VCS
results by excessive optical-refraction error. All eyes included in the data analyses met
the visual acuity criterion.

Data Analysis

The units of analysis for the VCS test were the mean scores of the participant’s two eyes
at each spatial frequency. Standard error of the mean was calculated for each group of
measurements. The VCS data were analyzed using multivariate analyses of variance
(MANOVA, with the Wilks’ lambda statistic) procedures suitable for repeated measures
with +=0.05. The factors in the model were group and spatial frequency. A factor for
gender was not included since there aren’t any gender differences in susceptibility to
biotoxin-induced effects shown as yet, and no gender differences in VCS have been
reported. Results that showed a significant group-by-spatial frequency interaction were
further analyzed in the step-down, two-tailed Student t-tests (+ = 0.05), the equivalent of
a univariate ANOVA to determine which spatial frequencies accounted for the overall
effect.

3. Laboratory studies

LabCorp, Inc. and Quest Diagnostics, each CLIA approved, high complexity, national
laboratory facilities. Factors analyzed included:

MSH: Alpha melanocyte stimulating hormone (MSH) is a 13 amino acid compound
formed in the ventromedial nucleus (VMN) of the hypothalamus, solitary nucleus and
arcuate nucleus by cleavage of proopiomelanocortin (POMC) to yield beta-endorphin and
MSH. MSH exerts inductive regulatory effects on production of hypothalamic
endorphins and melatonin. MSH has multiple anti-inflammatory and neurohormonal
regulatory functions, exerting regulatory control on peripheral cytokine release as well as
on both anterior and posterior pituitary function. Deficiency of MSH, commonly seen in
biotoxin-associated illnesses, is associated with impairment of multiple regulatory
functions and dysregulation of pituitary hormone release. Symptoms associated with
MSH deficiency include chronic fatigue and chronic, unusual pain syndromes. Normal
values of MSH established in research labs and in commercial labs are 35-81 pg/ml. 1
note that the recent shift in normal range for MSH from LabCorp to 0-40 pg/ml was made
following the receipt of so many low values of MSH. I have questioned both Dr. Andre
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Valcour and Dr. Richard Marsella of LabCorp about this change; they have received
case/control data sets from me and assure me that they will review the adjustment of
normal ranges that were made only after lumping values for cases and control together.
No lab, including LabCorp, can logically equate a case value of a test with a control value
for a test.

Leptin: Leptin is a 146 amino acid adipocytokine produced by fat cells in response to
rising levels of fatty acids. Leptin has peripheral metabolic effects, promoting storage of
fatty acids, as well as central effects in the hypothalamus. Following binding by leptin to
a long isoform of the leptin receptor in the VMN, a primordial gp-130 cytokine receptor,
a JAK signal causes transcription of the gene for POMC, which is in turned cleaved to
make MSH. Peripheral cytokine responses can cause phosphorylation of a serine moiety
(instead of threonine) on the Leptin receptor, creating leptin resistance and relative
deficiency of MSH production. Normal values in commercial labs show differences
between males (5-8 ng/ml) and females (8-18 ng/ml), with levels of leptin correlated with
BML. In the presence of MSH deficiency, the relationship between body weight and
leptin changes, as leptin elevation becomes disproportionate to weight.

ADH/osmolality: abnormalities in ADH/osmolality are recorded as absolute if ADH is <
1.3 or > 8 pg/ml; or if osmolality is >295 or <275 mOsm/kg. Abnormalities are recorded
as relative if simultaneous osmolality is 292-295 and ADH < 2.3; or if osmo is 275-278
and ADH>4.0. Symptoms associated with dysregulation of ADH include dehydration,
frequent urination, with urine showing low specific gravity; excessive thirst and
sensitivity to static electrical shocks; as well as edema and rapid weight gain due to fluid
retention during initial correction of ADH deficits.

ACTH/cortisol: abnormalities in ACTH/cortisol are absolute if AM cortisol > 19 ug/ml
or < 8 ug/ml; or if AM ACTH is >60 pg/ml or < 10 pg/ml. Abnormalities are recorded as
dysregulation if simultaneous cortisol is > 15 and ACTH is > 15, or if cortisol is < 8 and
ACTH <40. Early in the illness, as MSH begins to fall, high ACTH is associated with
few symptoms; a marked increase in symptoms is associated with a fall in ACTH.
Finding simultaneous high cortisol and high ACTH may prompt consideration of ACTH
secreting tumors, but the reality is that the dysregulation usually corrects with therapy.

Androgens: total testosterone, androstenedione and DHEA-S provide measurements
regarding the effectiveness of gonadotrophin secretion as influenced adversely by MSH
deficiency. Normal ranges of these hormones in males are 75-205 ng/ml for
androstenedione, 350-1030 ng/ml for testosterone and 70-218 ug/ml for DHEA-S.
Normal values for pre-menopausal women are 60-245, 10-55 and 48-247, respectively.
Post-menopausal normal ranges are 30-120, 7-40 and 48-247, respectively.

HLA DR by PCR: LabCorp offers a standard HLA DR typing assay of 10 alleles using a
PCR sequence specific chain reaction technique. As opposed to serologic assays for the
HLA DR genotypes, the PCR gives far greater specificity in distinguishing individual
allele polymorphisms. Linkage disequilibrium is strong in these genotypes, with multiple
associations made to inflammatory and autoimmune disease. These genes are part of the
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human major histocompatibility complex (MHC), also called the HLA complex, and
located on the short arm of chromosome 6. Relative risk was calculated, susceptible
genotypes identified, compared within each group to location and exposure. The HLA
doesn’t by itself say that mold makes a patient sick: the increased relative risk in cases
versus controls shows the increased individual susceptibility expressed as a statistical
ratio,

MMP9: matrix metalloproteinase 9 (gelatinase B) is an extracellular zinc-dependent
enzyme produced by cytokine-stimulated neutrophils and macrophages. MMP9 is
involved in degradation of extracellular matrix; it has been implicated in the pathogenesis
COPD by destruction of lung elastin, in rheumatoid arthritis, atherosclerosis,
cardiomyopathy, and abdominal aortic aneurysm. Cytokines that stimulate MMP9
production include IL-1, IL-2, TNF, IL-1B, interferons alpha and gamma. MMP?9 is felt
to play a role in central nervous system disease including demyelination, by generation of
myelin peptides, as it can break down myelin basic protein. MMP9 “delivers”
inflammatory elements out of blood into subintimal spaces, where further delivery into
solid organs (brain, lung, muscle, peripheral nerve and joint) is initiated. Normal ranges
of MMP9 have a mean of 150, with range of 85-322 ng/ml.

C3aand C4a: Split products of complement activation, often called anaphylatoxins.
Each activates inflammatory responses, with spillover of effect from innate immune
response to acquired immune responses and hematologic parameters. These short-lived
products are re-manufactured rapidly, such that an initial rise of plasma levels is seen
within 12 hours of exposure and sustained elevation is seen until definitive therapy is
initiated. The components increase vascular permeability, release inflammatory elements
from macrophages, neutrophils and monocytes, stimulate smooth muscle spasm in small
blood vessels and disrupt normal apoptosis. They also recruit additional inflammatory
generators, such as chemokines, into action.

Anticardiolipins IgA, IgM and 1gG: autoantibodies often identified in collagen
vascular diseases such as lupus and scleroderma; often called anti-phospholipids. These
antibodies in high titers are associated with increased intravascular coagulation requiring
treatment with heparin and coumadin. Lower level titers are associated with
hypercoagulability. An increased risk of spontaneous fetal loss in the first trimester of
pregnancy is not uncommonly seen in women with presence of cardiolipin antibodies.
This problem does not have the same “dose-response” relationship seen with levels of
autoantibodies and illness, as does the antiphospholipid syndrome. Anticardiolipins are
found in over 33% of children with biotoxin-associated illnesses.

Antigliadin IgA and IgG: Antibodies thought at one time to be specific for celiac
disease. With the advent of testing for IgA antibodies to tissue transglutaminase (TTG-
IgA), gliadin antibodies are most often seen in patients with low levels of MSH.

Ingestion of gliadin, the 22-amino acid protein found in gluten (found in wheat, oats,
barley and rye; often added to processed foods) will initiate a release of pro-inflammatory
cytokines in the tissues lining the intestinal tract. This cytokine effect will often cause
symptoms within 30 minutes of ingestion that mimic attention deficit disorder, often
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leading to an incorrect diagnosis. Antigliadin antibodies are found in over 58% of
children with biotoxin-associated illnesses.

Vasoactive intestinal polypeptide (VIP): neuroregulatory hormone with receptors in
suprachiasmatic nucleus of hypothalamus. This hormone/cytokine regulates peripheral
cytokine responses, pulmonary artery pressures and inflammatory responses throughout
the body. VIP raises intracellular levels of cAMP, a vital secondary messenger of cell
signaling. Deficiency is commonly seen in mold illness patients, particularly those with
dyspnea on exertion.

4. ABBAB protocol
The foundation of these conclusions includes the use of a repetitive exposure protocol,
called ABB AB. This protocol is widely used in assessment of causation in research,
medicine and industry; it is one of the oldest and most used in all science. We accept the
possibility that patients with exposure to toxigenic fungi and with multi-symptom,
multisystem illnesses could potentially be due to many sources. The 5-step protocol
answers this possibility and gives academic certainty to the cause of illness (Figure 9, p.
10). Our baseline (Base) evaluation, including symptoms, VCS, labs and exposures is
compared to the same parameters measured after treatment with CSM (AC-1). After AC-
1, the improvement of the patient is documented, with reduction of symptoms and VCS
deficits; amelioration of the multiple biomarker abnormalities is also documented. Next,
the patient is kept away from the affected environment for at least three days and
medication is discontinued (HOC). Here, we look at the superficial argument often used
by defense apologists that purports to say, “Why, that dastardly mold is everywhere; any
exposure could cause the illness.” Actually, amplified mold growth, the true source of
illness, is rarely found in multiple environments for a given affected individual. Then,
after documenting that nothing changed for the patient during HOC, he is re-exposed to
the “suspect” environment (BOC) without use of CSM. The patient is re-evaluated in
three days, ideally with symptom recording and lab evaluation done each of the three
days.

Next, causation of the illness from exposure to indoor air in the contaminated residence is
shown by recrudescence of symptoms and relapse in all the biomarkers (three days is all
that is necessary: there is no dose-response relationship here, the genetic basis for
susceptibility shows re-acquisition of the illness, complete with abnormalities in
biomarkers with a short duration exposure isn’t statistically different from that seen with
long-term exposure). Representative VCS slides documenting graphically the results of
the protocols we use are presented in Appendices Five 1-8.

The data from sequential monitoring during diagnostic re-exposure demonstrate a
sequential activation of complement (C3a and C4a), cytokines (primarily IL-1B) on Day
1; followed by a rise in leptin on Day 2; and a rise of MMP9 and change in VEGF on
Day 3. Symptoms usually begin to recur within hours of unprotected re-exposure, with a
fall in VCS seen usually on Day 2 to Day 3. These data were presented at a February
2006 meeting of the American Society for Microbiology Conference on Biowarfare and
Biodefense. Once the causative re-exposure occurs, clearly documented by temporal



15

association with the contaminated building, the patient is re-treated, with documentation
of improvement (AC-2). For those who stay in the contaminated environment, and many
must because of financial need, or for those who are primed for illness following
exposure to other environments with amplified growth of mold, prophylaxis with CSM is
offered.

The 5-step protocol has the scientific power to demonstrate causation, as shown in
multiple studies in animals and humans. There is no known study design that can show
greater power of causation: prospective acquisition in a time- and location-specific
manner in a known affected, but healed individual. This approach is not novel; it has
been routinely used outside litigation in animal and human research. It has its basis in the
classic work by Dr. Robert Koch, as he developed Koch’s Postulates for causation of
illness by infectious agents.
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10/25/00 American Psychiatric Association, Annual Meeting, Philadelphia, PA. Environmental
Acquisition of Psychiatric Illness

10/30/00 Annual Meeting of American Society of Tropical Medicine and Hygiene, Houston, Texas.

A new approach to diagnosis of chronic ciguatera illness and successful treatment with cholestyramine
6/01/01 Delaware Medical Society, Lewes, Delaware. Approach to Diseases Caused by Neurotoxins
11/09/01 Lyme Disease Association, Princeton, NJ. Acute Lyme Disease

11/10/01 ILADS. Princeton, NJ, Co-infection with apicomplexans and Lyme, role of extrachromosomal
plastid DNA and persistent symptoms

11/30/01 International Society of Neurobiology, Seattle, Washington. Neurotoxins and solutions to
questions raised by chronic fatiguing illnesses

2/14/02 American Academy of Environmental Medicine, St. Louis, Missouri, an 8 hour tutorial.
Challenges to Clinical Paradigms: Cytokines, neurotoxins and vision

6/24/02 8th International Symposium of Neurotoxicology, Brescia, Italy. Co-Chair (with Ken Hudnell,
Ph.D.) of Biotoxin Session. Three lectures: Sick Building Syndrome: Possible Association with
Exposure to Mycotoxins from Indoor Air Fungi (to date, the largest study on SBS in the world’s
literature, 103 patients and 43 buildings); Use of pioglitazone to prevent intensification of persistent
symptoms following cholestyramine treatments of patients with Post-Lyme Syndrome: the multisite trial.
Metallic Taste, a marker of neurotoxicity.

9/17/02 Environmental and Occupational Health Sciences Institute, Occupational Medicine Residency
Program, Robert Wood Johnson Medical School, Piscataway, NJ; Neurotoxin mediated illnesses: A new
approach to medically unexplained symptoms.

9/20/02 International College of Integrative Medicine, Grand Rapids, Michigan. Neurotoxins,
hypothalamic hormones and chronic fatiguing illnesses

11/15/02 ASTMH Denver, Colo, Use of atovaquone and cholestyramine in patients co-infected with
Borrelia burgdorferi and Babesia microti, refractory to all antibiotic regimens (GlaxoSmithKline funded
research).

12/6/02 Faculty member, National panel, Wright State University, Michigan. Interim clinical guidelines
for the diagnosis and treatment of mold associated medical disorders; presented, “A new paradigm for
diagnosis and treatment of Sick Building Syndrome, a biotoxin associated illness.”

2/20/03 Univ Connecticut, Pathobiology seminar, “Biotoxins, vision, inflammatory cytokines and
hypothalamic hormones in primary care medicine: From Post-Lyme Syndrome to Sick Building
Syndrome, a new paradigm for medically uncertain symptoms.

7/11/03 Harris Chain of Lakes Restoration Commission, Lake County, Florida. St. John’s River
Water Management District, invited lecture: Human health effects following exposure to toxigenic
cyanobacteria: diagnosis, treatment and environmental implications

9/10/03 5th International Conference on Bioaerosols, Fungi, Bacteria, Mycotoxins and Human
Health, Saratoga Springs, NY (peer reviewed). Sick building syndrome in water damaged buildings:
Generalization of the chronic biotoxin associated illness paradigm to indoor toxigenic fungi (156
patients in 150 buildings).

9/25/03 13th annual Environmental Information Association. Myrtle Beach, SC, keynote. The clear
link between mold exposure and human health: What you need to know



Posters:
12/10/98

6/15/99

5/01/00

10/30/03 Mold 5 National Institute of Building Sciences, Building envelope and thermal
environment committee, San Diego, Cal, keynote, Human health effects from exposure to toxigenic
fungi: The proof of causation is here.

11/25/03 Crossing boundaries: Medical Biodefense and Civilian/Military Medicine; First
International conference, sponsored by George Mason University, National Center for Biodefense
and Georgetown University, Arlington, Va. Diagnosis and Treatment of Biotoxin Associated Illnesses:
Learning for the future from Today’s Example

12/02/03 Special Report to the Federal Research Committee on Gulf War Illness. Gulf War Illness
as a Biotoxin Illness: Report of a cohort of exposed veterans.

1/10/04 Invited speaker, National Center for Biodefense, George Mason University. Physiology of
chronic biotoxin illness.

4/30/04 American Society for Microbiology, Integrating Metabolism and Genomics, Montreal,
Quebec. Linkage disequilibrium of HLA DR genotypes, autoantibodies and wingspan/height ratios in
patients with environmentally acquired toxigenic illness

5/25/04 104™ General meeting of American Society for Microbiology, New Orleans, Louisiana.
Melanocyte Stimulating Hormone (MSH) Deficiency in Chronic Fatigue Syndrome Associated with
Nasal Carriage of Coagulase Negative Staphylococci

6/22-23 2004 Mealey’s National Mold Litigation Conference, Orlando, Florida. Invited speaker,
Emerging medical issues in mold illness.

10/8/04 American (now International) Association for Chronic Fatigue Syndrome, Madison,
Wisconsin. Chronic Fatigue Syndrome: Lessons from the Biotoxin Pathway

12/4/04 Johns Hopkins University, Occupational and Environmental Medicine Conference,
Chronic Illness from Water-Damaged Buildings: Just Another Stop Along the Biotoxin Pathway
12/9-10/04 Mealey’s Construction Defect and Mold Litigation Conference, Las Vegas, Nevada,
Why the Institute of Medicine Report is Stale

9/6-10/05 International Symposium on Cyanobacteria and Harmful Algal Blooms, US EPA
Research Triangle Park, NC. Characterization of chronic human illness associated with exposure to
cyanobacterial harmful algal blooms predominated by Microcystis

11/2/05 Mid-Shore Lyme Disease Association, Acute and chronic Lyme disease: lessons from the
Biotoxin Pathway. Easton, Maryland.

2/16/06 Drexel University School of Medicine, Philadelphia, Pa. Visiting professor series. It’s a
Long Way from Pocomoke

3/4/06 CAM Expo East, NYC, NY. Physiology of fibromyalgia and Chronic Fatigue Syndrome
3/25/06 Mid-Shore Lyme Disease Association, Easton, Md. Rise of the innates; Lyme disease
2006:lessons from a billion years ago

4/1/06 Third Annual Mold Conference, Houston, Texas. Mold Illness: So What do We Really Know?
5/6/06 American College for Advancement in Medicine, Dallas Texas. Lyme disease update: Rise of the
innates

6/28/07 Quarterly Medical Director’s Conference; Department of Mental Health Services, State of
Virginia, “Inflammatory central nervous system illness caused by environmental exposures presenting as
psychiatric illness.”

12/6/07 National Toxicology Program NIEHS, RTP, NC. Physiologic disturbances and causality in
patients with illness acquired following exposure to water-damaged buildings

6/2/08 AIHA continuing education program Round Table, Minneapolis; Steve Vesper, Greg Boothe, Gil
Cormier King teh Lin co-panelists. Integrating Field, Laboratory and Clinical data for the IAQ
investigation.

Georgetown Center for Food Policy, Washington, D.C.

1. Pfiesteria; Diagnosis and Treatment

2. Environmental Factors Contributing to Pfiesteria Blooms

Maryland Academy of Family Practice Annual Meeting

1. Pfiesteria Human Illness Syndrome

2. Use of Troglitazone in Treatment of Hyperinsulinemic Obesity

Association of Research in Vision and Ophthalmology, Fort Lauderdale, Florida.

1. Use of Contrast Sensitivity in Diagnosis of Chronic Neurotoxin-Mediated Illness



6/4/00 US EPA National Health and Environmental Effects and Research Lab
1. Human Health and Environmental Indicators
2. Possible Estuarine Associated Syndrome, Diagnosis and Treatment
10/18/00 CDC National Pfiesteria Conference Stone Mountain, Georgia
1. Evidence of Successful treatment of the chronic neurotoxin-mediated illness of Possible
Estuarine Associated Syndrome
2. Possible Cylindrospermopsis Associated Human Illness Syndrome
6/20/01 81° Meeting of Endocrine Society, Denver, Colorado
1. Use of Rosiglitazone in Treatment of Hyperinsulinemic Obesity (SmithKlineBeecham
funded research)
6/15/02 San Francisco, American Diabetes Association
1. Use of Pioglitazone to Prevent Intensification of Persistent Symptoms following
Cholestyramine Treatment of Patients with the Post-Lyme Syndrome (Takeda
Pharmaceuticals North America, funded research)
11/15/02 Denver, Colorado, ASTMH
1. Differential Association of HLA DR by PCR Genotypes with Susceptibility to Chronic,
Neurotoxin-Mediated Illnesses
9/10-9/12/03 Saratoga Springs, NY 5™ International Conference on Bioaerosols, Fungi. Bacteria, Mycotoxins
and Human Health.
1. Sick Building Syndrome, diagnosis and treatment of a biotoxin associated illness with
multiple biomarkers: prospective confirmation of causation in 156 patients from 150
buildings using 11 different biomarkers
10/8/04 American Association for Chronic Fatigue Syndrome, Madison, Wisconsin
1. Chronic Fatigue Syndrome: Lessons from the Biotoxin Pathway;

CME Speaker:

6/20/00 Maryland Academy of Osteopathic Physicians, Ocean City, Maryland Annual Meeting.
1. A physician’s approach to diagnosis and treatment of chronic neurotoxin-mediated
illnesses.

American Society of Bariatric Physicians:

4/10/99 Phoenix, Arizona Regional Meeting
1. Use of troglitazone in treatment of hyperinsulinemic obesity.
10/30/99 Las Vegas, Nevada. Annual Meeting

1. Rational use of the Glycemic Index
5/10/00 Portland, Oregon, Regional Meeting
1. Environmental acquisition of defects in insulin receptor physiology

10/4/00 Washington, D.C. Annual Meeting
1. Hypoperfusion, tumor necrosis factor alpha and environmental acquisition of diabetes and
obesity
4/15/01 Houston, Texas.
1. Use of Rosiglitazone in treatment of Hyperinsulinemic Obesity in Non-Diabetics
4/15/99 WV Academy of Physician Assistants, Davis, WV.

1. The No-Amylose Diet

Congressional testimony: House of Representatives 9/22/04 staff briefing and press conference Member John
Conyers; Health effects of exposure to water-damaged buildings; US Senate staff meeting 1/12/06, Human health
effects of mold exposure, Senator Edward Kennedy.

Maryland Senate testimony: Commentary on indoor air quality task force at invitation of Senator Rob
Garagiola 3/29/06

IRB Studies
a. SmithKline Beecham 9/99 IRB: Quorum
Use of rosiglitazone in treatment of hyperinsulinemic obesity.



b. Glaxo Wellcome 10/00 IRB: Copernicus Group
Use of Mepron (atovaquone) in patients with Borrelia burgdorferi coinfected with Babesia microti
refractory to antibiotics and cholestyramine.

c. Protocol IND 63,993 Use of Melanocyte Stimulating Hormone in Patients with Chronic Fatigue

d. Protocol SBS 51326 Use of visual contrast sensitivity testing and cholestyramine therapy in
diagnosis and treatment of environmentally-acquired, chronic, neurotoxin-mediated illness from
indoor exposure IRB Copernicus 7/23/02

e. SPL-CFS 123 Treatment of Chronic Fatigue Syndrome in patients with nasal colonization of
multiply antibiotic resistant, biofilm-forming species of coagulase negative Staph using nasal
instillation of diluted Staphage Lysate® IRB Copernicus 11/27/03

f.  Retrospective use of laboratory results in a report of group results: Complement split products C3a,
C4a, MMP9 and visual contrast sensitivity are markers for acute acquisition of Lyme disease. IRB
Copernicus Group, 9/8/05

g. Retrospective use of individual laboratory results in a report of group results: Defining Sick
Building Syndrome in adults and children as a biotoxin-associated illness. IRB Copernicus Group
10/20/05

h. Retrospective use of individual laboratory results in a report of group results: Eight-year follow-up
of Possible Estuarine Associated Syndrome cases and controls. IRB Copernicus Group 11/7/05

Lecturer Medical Mutual Insurance Company 2/00 Risk Management in Primary Care

Awards
*  American Academy of Family Practice, Finalist, National Family Practice Physician of the Year, 2002
* Maryland Family Practice Doctor of the Year 2000, MAFP
*  Maryland Governor’s Volunteer of the Year for the Environment, 4/97
* Local Governor’s Advisory Committee for Innovation and Restoration of Chesapeake Bay 1994
¢ State of Maryland Bill Jones Environmental Award 1995
* Maryland Dept. Agriculture Conservator of the Year 1994
*  Good Neighbor Award 1993
*  Dr. Henry P. and M. Page Laughlin Award for Distinguished Authorship/Editorial Award 5/98
o (Maryland Medical Journal)

Commencement Speaker
*  Malcolm Grow Medical Center (Andrews AFB 6/98)

CME Speaker
*  Audio Digest Vol. 47 No. 22 6/99 Washington D.C.
*  Audio Digest Vol. 48 No. 14 12/99 Washington D.C.

Internet links

*  http://www.ImmuneSupport.com/library/showarticle.cfm/id/4291/searchtext/neurotoxins/.
*  http:// www. ImmuneSupport.com/library/showarticle.cfm/id/3990/searchtext/neurotoxins/.

Patents applications, provisional

* PAI-1 and TNF as markers for the inflammatory basis of type II diabetes, obesity and atherosclerosis.
US Provisional patent Serial no 60/356,541

* Use of alpha melanocyte stimulating hormone to treat patients with chronic fatigue syndrome. US
Patent Provisional Serial no.: 60/356/539.

*  Use of thiazolidinediones as an adjunct to diet in treatment of hyperinsulinemic obesity; importance of
the No-Amylose diet. US Patent Provisional Serial no.: 60/356,690

* Pretreatment of patients with Post-Lyme Syndrome with pioglitazone before use of cholestyramine
prevents intensification: Vision, neurotoxins and cytokines. US Patent Provisional Serial no.:
60/333,335



Completed Patent application

* “Methods for treating or inhibiting Sick Building Syndrome, Post-Lyme Syndrome, and/or Chronic
Fatigue Syndrome.” Inventors Ritchie Shoemaker MD and H. Kenneth Hudnell, Ph.D.
PCT Patent application no PCT/US03/04137

Health Investigations and treatment, cohorts of patients exposed to toxigenic fungi (> 4 patients)

*  Glenwood Springs, Colorado. Robert Cordova, leader of cohort. 7/28/06 14 patients.

*  Fraternal Order of Police; Queen Anne’s County, Maryland 5/06 8 patients

*  St. Bernard Parish, Louisiana, on the Scotia Prince 2/06; conjoint investigation with Richard Lipsey,
PhD; firefighters, homeless adults and children, Parish employees, ship’s crew and health care workers
212 patients

*  Residences at the Ritz; Ritz Carlton 1155 and 1111 23™ St NW Washington DC 8 patients

*  Newmarket Courthouse, Toronto, Ontario, Canada. 12/04-present; 300 employees at risk

* International Marine Terminal, Portland, Maine. 11/05. 16 patients.

* Topsail (NC) School District. 9/04. 260 patients.

*  Prince Georges County Fraternal Order of Police; Oxon Hill, Md. 6/03. 52 patients.

* Hampton Bays United Free Elementary School, Long Island, NY. 5/03. 44 patients.

* State lowa Dept Corrections, Davenport, lowa. 1/03. 10 patients.

* Baltimore-Washington Conference United Methodist Church, Columbia, Md. 12/02. 55 patients

* Eastern Correctional Institution, Westover, Md. 5/02. 11 patients.

*  Accomack County (Virginia) Social Services Building. 4/02. 11 patients.

*  Multi-Services Building 201 Baptist St., Salisbury, Md. 4/02. 20 patients.

*  Police Department Berlin, Md. 4/02. 5 patients.

*  Somerset County Library, Princess Anne, Md. 2/02. 13 patients.

*  Somerset County Circuit Court, Princess Anne, Md. 10/01. 5 patients.

*  Somerset County District Court, Princess Anne, Md. 6/01. 12 patients.

*  Worcester County Board of Education Newark, Md. 5/99. 8 patients.

*  Wicomico County Sheriffs Department, Salisbury, Md. 2/99. 25 patients.

Papers in preparation

* Biofilm formation makes multiply antibiotic resistant coagulase negative staphylococci pathogens in low
MSH patients

*  Pediatric mold illness: inflammatory links to autoimmunity

* HLA inillness and disease: equilibrium dissociation and biotoxin illness susceptibility
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Sequential Activation of Innate
Immune Elements: SAIIE
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The Problems

= Use of spore counts alone te cleara building| for lie-
OCCUpancy aoesn t make sense

= Symptoms, analyzed individually;, wenit beaireliable

marker, especially inilitigation

= Since safety for numans, underlies testing 1or
microbes and inflammagensin a water-damaged
bullding, do we leok at the microbes or do we look
at the people?




Repeating IAQ history

s |N00Or Versus outdooer Spores; total
= INJOOIVErsus outdeor spores, DY SpPecies
= [hreshold/|evels of given kinds o spores

= Ahh; counting fungall particles Isiiar more Important
than counting fungal spores

x ERMI IS sormuch better!

= \What about bacteria, myconacteria, actinemycetes,
VOCs and beta glucans?




How can'you measure quality?

= ADSENCE 0 bad things
s [hreshoeld offbad implies a doSe=response

s [Dose-response isnit linear minflammatery flinesses!
And donit forget genetics!

s Presence ofi good things doesn't prevent

= [HOW do you acecount for differential susceptibility
pased on genetics, previous exposures, Jliness,
Inflammatory status?




What is today’s accepted approach?

= [VIayioe a few: spore counts

= \VIayoe a symptom;list

= Viaybe aimoisture reading

= [Viaype a CO2 reading

s Only a few use-human health as a marker
s \Welcome toithe world of SAIIE!




Symptoms alone are subjective

m Checkilists are full of bias, even iiirecorded by a
traied tnird party

= Anjindividual'symptom meansylittie without
differential’ dragnosis

s Upgrade: Cluster analysis/looks at grouping:of
symptoms; gives statistical certainty

= Vlega-upgrade: Logistic regression provides much
greater statisticall certainty




[-aly tests wouldfhelp

s Belore anadlaiter measures Using aiprospective
design provides  causation, /1

m| Patient s treated such that:his;labiresults equalithese of
large numbers; controls before re-exposure

= No/additional re-exposure activity elsewnere
= Norother.change inihealth status
= Patient becomes his own control




What labs are abnormal in WDB iliness?

Irallergy.isithe problem, total IgE 1S a geod start, but
gE doesn't rise with exposure

= [Removal fromiexposure will reduce symptoms put
notlgE

m Allergic responses are antinody mediated-and as
slichiare part-ef-acquired Immune. reSponse

s /nnate Immune responses nave little to:dowith
allergic responses: biotoxins affect innateJmmunity.
and not acquired Immunity




lliness from WDB

MeanlgE, by/illness; all'patients

Cases N=

Controls

No illness

305

Viold cases

Confirmed case

612

Asthma cases

Inhaled steroids + 1 other
med, > 6 months/year

INasalallergy

INasal steroid + 1 other'med, >
6 months/year:




WHY NOT LOOK AT HEALTH EFFECTS AFTER RE-
OCCUPANCY?

s [hIsiidea  should be a no=brainer
= Ve know the genetic basis of susceptibility
s VWe can study humaniliness Using prespective

EXposUre protocols /adequate control of other,
ongoing lliness is present

= Ve can use prospective exposure trials only If we
can first treat the: Iliness!

= [reating docs have evidence-pased data




PARANMETERS

VISH, mean

MIMPO mean
VEGE % < 31

VEGE % >200

ADF/esmolality dysfunction

ACTH/cortisol dysfunction

MARCoNS +




PARAMETERS

C3a

C4a

IL-10

IL-1B

Interferonialpha

Erythropoietin % < 7.3

Erythropoietin % > 27.7




New: playersiin clinical evaluation

= \/asoactive intestinall polypeptide (VIFP)
= SUpracniasmatic hypothalamicinucliear agonist
= [nputs from'eliactory bulb and retina

= REegulates; cytokines periphenally, pulmonary amery
pressure respoenses to exercise

n otimulates a rise in intracellular cAMP
m LLow In >85% of CBAI
= Low In all MICS patients seen:to datei(IN>500)




Von Willebrand’s and! Vil

= AcquireaiabnormalitiesinVAVEInvariably seen in
tnose with mucus, membrane bleeds

= Cpistaxisiand nemoptysis

a Factor Vil 1siacute phase reactant
s VI and ristocetin associated factor fall after'day: 2-3
= [Hemorrhage can be profuse-Rx with DDAVP




TGF-beta

= Pl ol hypoxia response

= ASSoclated with apnormall collagen cross-linking
and wingspani> height

= [VIajor player in avnermalities;in: I=cell regulation
= Rx With low dose enytnropoietin
= ASSay not available commercially yet




IL-1ra

= Interletkin-1-receptor antagenist
= Compensatory rise aiter activation of IL-1
s |L-1beta often foundito be elevated, rising i 12

hours, but measuring blood levels alene will ignore
autocrine and paracrine activity

s |-Ira correlates highly with clinical lllness and may
surpass MMPS as best indicator of cytokine. activity
In WDB patients




What labs arenit abnormal?

s CBC, metabolic profile, ESR, CRE, TSH
= ANA; Immunoeglobulins (Includes;IgE)
= LipId prefiles;, antibedy: profiles

s All complement except for'‘anaphylatexins
s All genetic testing except for HLA DR by PCR
s | H, FSH, SHBG;, estradiol, estrone, prolactin




What studiesishow that Ialysichange
hyperacutely?

n ASVI Bioderense cohort 2006
s NITFconoert 2006
n STV cohort 2006

= SAIIE 2007




C4a-1

= Anaphylatoxin, released when C4 is activatea

= Dr. Giclas says, C4 /s an element of complement
that acts like It hasiaibig sign;on;it: Activate me.”

m Stimulates smooeth muscle: contraction, INCreases

vascular permeanility

= Recruits-chemokines, degranulates mast cells,
pasephils

= Normal'is < 2830 ng/ml




C4a-2

s [Release activated by cellwall components of
essentially’every pathegenic itingus; (Kozel)

m RISEsin 4 hours after exposure (o WDB
= RISEs in 112 hours; aftera tick bitern those with Lyme

disease

s Elevatediin CFES; fibromyalgia, dinoflagellate and
cyanobacteria ilinesses

= Rarely elevated in non-innate immune. ilinesses




C4a-3

= [HIghly correlateal with sympioms of executive
cognitive problems (CDC-IACES, ASTNIH)

= [HIghly conrelated with elevatealiactate and low:ratio

of glutamate to glutaminge i irontalliebes ana
hippoecampl

s Capillary hypoperiusion Is the currency ol C4a

= Correction ofi C4a corrects cognitive problems, total
symptoms and CNS metabolites




Leptin-1

= ACIPOCYIoKINE

m_Agonist ol PONIC pathway: in VLN Rypothalamus;
longEIsoeionmi receptor Is primitive gp-150 cytokine
[ecepior

= [nflammatory in its own rignt

s Disproportionate increase in leptin resistance will
make patients fat

= [iileptin resistant, forget weight loss by standara
means!




Leptin-2

m RIS nileptin seeniaiter 46 hours

= [1€ Unexplained weight gain totime’ of onset of
VISHIdeticiency. in WDB liness

= LLowered by pioglitazone and nigh aese onmega
three fatty acids; PPAR-gammal control

= MUst avoid insulin'rise to lower leptin
pharmacologically; use no-amylose diet

= Dimorphic; levels in women highertnan men




Matrix: metalloproteinase-9

MIVIRSNS the “delivery van' takesiinflammatory elements
outiolibloed and puts them into brain, jeint, Iung, nerve and
muscle

Normalirange 1s/0-322; LabCorp range is wrong,, still uses
Esoterix range that combinedicases and controls

Freeze serum quickly aiter draw; don't let tube clot!!

Best measure of cytokine efiect on endothelial cells and
macrophages




Vascular'endothelial growth factor

s Often low: (<'31" ng/ml) in bietoxin ilinesses
= Fumagiliiniwas first antiangiogenic substance

= Clinical importance oithigh VEGE 1n cancerand
alneroscleresis

= RESpPoNnse to hypoxia is initiall transcription; expect
levels to rise hyperacutely

= Second regulatory wave causes a fall of VEGE
shortly thereafter




The Biotoxin Pathway

Removal from
the body

Inmostpeople , biotoxins
are either removed from
the blood bythe liver or
attaded bythe immune
sygem , brokendown |,
and exaeted harmlesdy

In people who don'thave
therightimmune  -sygem
genes, howewer |,
biotoxnscan remainin

the bodyindefinitely

©G . Aexander 2004

Biotoxin

(HLA s usceptble)

Biotoxinshawe diredefieds

impairmentofnerve cell fundion
resultispoor performance on cntrast
sendivtytest

In genetically suseeptible people

cusing ontinuing

Surface
(“Toll” )
reaeptor

Nene cell

, induding
.One

Seep
disurbance
Produdion of
melatoninisreduced
leadingtolight , non-
resorative deep

Chronicpain

Endorphin produdion is
suppressed . Thisan lead
tochronic , sometimes
unusual , pain.

Gasrointedinal
problems

LackofMSH can cause
malabsorptionin the

gut, resulingindiarrhea
Thisissometimescalled
“leakygut’ and
resembles (butisnot )
celiacdisease . Patients
mustawvoid gluten
andamylose .

, whey,

, biotoxin bindsto fat

ellreceptors
, unregulated produdion of gtokines

High ofokine lewelsin the capillariesatirac white blood
cells ,leading to restrided blood flow

Capillaries
and shortnessofbreath

lewels . Reduced VEGF leadsto faigue
(maybeover -ridden by
replacementwith erythropoietin

)-

, and lower oxygen
, musdeaamps

Immune sygem symptoms
Inareased Cytokines
FatCell = Patientswith certain HLAgenotypes (immunity -
related genes ) mayde\elop inappropriate
immunity . Mostaommon are antibodiesto
-- Myelin basicprotein ~ (often from fungal
biotoxns ; afledsnerwous  -sgemfundions )
-- Cliadin (afedsdigesion )
Fataellsthen -- Cardiolipins (afedsblooddoting )
produce more The “complement’ alternative immune pathway
leptin , leadingto maybetriggered (detedable asaninaeasein
obesty (which lewvelsofthe proteinsC 3aC 4a).
doesn'trespond to
exerdseanddiet ). .
Besie Cytokine -related symptoms
kine levels
Zkr: damage leptin Leptin High lewelsof gfokinesproduce flu -like _
receplorsinthe receptor Damaged leptin symptoms : Headaches , musdeaches |, faigue ,
hypothalamus receptorslead to unsiable temperature  , dificultyconcentrating
reduced produdion by High lewvelsof gtokinesalso resultin inaeased
Hypothalamus the hypothalamusof lewelsofseveral other immune -response related
MSH , ahormone with subdanaes |, indudingTNF , MMP-9, IL-1B, and
manyfundions PAl -1. MMP- 9 deliversinfiammatoryelements
frombloodtobrain  , nerve , musde , lungs , and
joints . ltoombineswithPAl -1 ininadeasing dot
formation and arterial blodage
Reduwd Reduced ADH 5 ;
MSH Reduced MSH can cause the D ﬁqneffm
pituitaryto produae lower levels
ofant -diureichormone (ADH ),
2:
leadingtothirs , frequent l:l ?;g;m effects
urination , and suseptbilityto
shodsfrom daticeledridty @ 3
fage  3:
D Redwed VEGF
Reduced sexhormones ‘
Reduced MSH can cause the [:I Stage 4:
pituitaryto lower its Immure effects
produdion of sexhormones
. . . Stage 5
Prolonged illness ResstantSaph baderia Changesin cortisol and l:‘ Low MSH
TH level
White blood cellslose Coloniesof Staph baderia with FENAIEES S 6:
regulation of aokine :ﬁ:ﬁgnoelb multiple antibiofics The pltunar)./mayproduoe fele\ated l:| Resietrt S pphbaceri
response , sothat lydeveiop in muaus levelsof cortisol and ACTH in early
remveryfrom other membranes . The baderia dagesofilness  , thendropto
ilnesses , induding produce subsancesthat excess\elylow levelslater D STB%F £
infediousdiscases may aggravate both the high gjfokine (Patientsshould avoid seroidssuch Pitutary hormare effects
bedowed . ' lewelsand low MSH lewels asprednisone , which can lower

levelsof ACTH )

Rev.10 ,12-12-05




Treatment of Biotoxin llinesses

% Follow the nnate Immune: [eSPONSES
% REMOVE from exposure

< Cholestyraming protocol first

» Ernadicate biofilm formers next

% Correct cytokines with Actos

+ Correct hormones: ADH, androgens
+ Correct VEGF/epo

% Correct autoantibodies

+ Correct C3a, C4a

» Correct acquired pulmonary hypertension
+ Correct CNS |actate; glutamate/glutamine



Now you are ready for'SAIIE

s Collate symptoms and |als using 7 steps

= Baseline; Aiter Rx (AC-1); Away irom building ofiiall
meds; three days (HOC); inte)\WDB, ofit mall meds
three days (BOC-1, BOC-2, BOC-3); Re-Rx (AC-2)

= Used in hundreds ofi patients safely.

m Patient provides informed consent
= Physician canforbid if C4a > 20,000




Time course of Biotoxin Pathway

= Initial detection: cytokines and C3a, C4a

= Binding|to lell; c-linked lectin‘anafdectin receptors
aclivates gene: transcription, IL=15

s Cytokines bind te long isoferm o Ieptin receptor;
compensatory rise in leptiniat day’ 2

= Cytokines turn on second Wave ol gene
transcription, MMP9 rises day 2-5

= VEGF rises on Day 1 and crashesion day: s




Case definition-1

EIRSIFNER modeled on CDE Piiesteria Case
definitioniirom 1996

% Potential for'exposure
% NMultisystem, multisymptom iliness

% Absence of confounders
Difierentiall diagnosis key feature here




Case definition-2

SECONDTIER

= Simply’stated: what did cases have that contriols didnit
» Genetic susceptibility; HLA DR by PCR

» Hypothalamicimpairment; low MSH

» Neurotoxic illness; VCS deficit

»  Cyiekine-activation; MMPSlelevation

» Pituitary and peripheral endocrine response dysregulation
% ACTH/cortisol
» ADH/osmolality




Case definition set the bar at 100%

s Over4400WIDE patients
= Over 600/ controls
n GIven that nething i bielogy:is:ever 1005

All cases met criteria
INoi controls met criteria

s Potential for incorrect classification

= LOgisticiregression shows, that aumoer Is
Infinitesimally: small




Doesithe sequence of innate. Immune events
confirm the illness?

= Study design: identify casesiand controls
m [reat cases to equal controls at baseline
a Controlsidont have AC-1, HOC

n Record BOC 1, 2, 31as %) or baseline

= Subtract.contrel-% friom case % BOC 1, 2, 3

s Establish iliness effect by time ofi exposure

= Rate changes as % of 100, assign numier-5




Usingthe SAIIE-4

= Prospective trial ol 50 buildings

= Add Indices fromieach categery: symptoms, leptin,
VEGI, MVIPSlanaiC4a

s Cases average SAIIE was 17.1
= Controls 6.1

s Enables additionallcomparisoni of human healthito
environmental sampling

= Any ERMI > 2 was associated with acquisition: of
liness and SAIIE >13




Using the SAIIE-2

= [iiany C4a was> 20,000, however; lliness
recrudesced and SAIIE > 13T ERMIWas asilow:as
NEGATIVE 1!

= NG corfielation of "safe” spore counts with any.
Auman healthn parameter (e n'the burldings that
Were cleared by spore counts)

= Not.all patients have the identical pattern of
[eSponse

= 50 buildings and 50 patients aren‘teneugn




Using the SAIIE-3

= Case in/litigation
= SPOre counts say. the builaing isijust peachy

= 3 VOIUnteers, each met caseidefinition and
successiully treated

= Symptoms peak atday: 3

s C43 peaks at Day 1, does not fall

n Leptin, VEGFE and MMP9 show: peaks on time
= Average SAIIE = 19.2




The future-1

s Add VIV Eand Factor Vill-difficult torget eutlying|lains
{0 do specimen preparation righnt

= Genomics using PAX tubes

mVIRA tellsiusiwhichigenes are activatedianadiwnen
Other biotoxins: (ciguatera, cholera) show: same pattern
ASSESS-gENne activationas function: of duration

s Use ofi genomics to assess iliness at baseline




The future-2

s Linkor SAIIE ter ERMI willf require muchs more data
s Carly results ane eerily similar, nowever
n |1 C4a > 20K means noiexposurie s sale, where do

lnese patients live?

n How' can the elevated IL-4, 1I-8; IL-10/immuno-
paralytic engine be stopped?




For more information

WWW.Chronicheureioxins.com
WWMWLDIoIOXINLINTO
WWW.moldwarriors.com

Mold Warriors 20035, 2007

s DesperationMedicine: 2001, 2006
= Lose the Weight You Hate: 2002, 2005
= SurvivingMoeld  Spring, 2008




